In vivo metabolites of S-(2-benzothiazolyl)-L-cysteine as markers of in vivo cysteine conjugate beta-lyase and thiol glucuronosyl transferase activities.
Cysteine conjugate beta-lyases (beta-lyase), enzymes that are present in mammalian liver, kidneys, and intestinal microflora, were exploited recently for site-selective delivery of 6-mercaptopurine to the kidneys. In this study, in vivo beta-lyase activity was assessed using S-(2-benzothiazolyl)-L-cysteine (BTC). 2-Mercaptobenzothiazole and 2-mercaptobenzothiazole S-glucuronic acid were major metabolites of BTC in rat liver, kidney, plasma, and urine. Total metabolite concentrations in liver, kidney, or plasma at 30 min were similar and were higher than that detected at 3 hr; metabolites were mostly in the glucuronide form. The portions of metabolites excreted in urine at 8 and 24 hr were nearly 93 and 99% of that excreted at 40 hr, respectively. Pretreatment of rats with aminooxyacetic acid did not alter kidney, liver, plasma, or urinary metabolite concentrations. The portion of the BTC dose excreted as metabolites at 24 hr was independent of the BTC dose (100-400 mumol/kg), age (5-12 weeks), or sex of the rats. The rates of in vitro BTC metabolism by guinea pig hepatic and renal beta-lyases were slower than those of rats, but the portion of the BTC dose recovered as metabolites in guinea pig urine at 24 hr was nearly 60%, which was nearly 2-fold higher than that recovered in urine of rats, mice, or hamsters. The amounts of total metabolites excreted into urine by mice or hamsters were similar, but the portion of metabolites that was in the glucuronide form in hamster urine was higher than that in mouse urine.(ABSTRACT TRUNCATED AT 250 WORDS)